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NOTE: This gui de specification covers the
requi renents and application nmethods for tape
wWr appi ng systens that establish exterior protection
of buried steel piping and steel bul khead tie rods
whi ch rest above the reference |level, 600 mm 2 feet
bel ow Mean Low Water (M L.W or Mean Lower Low Water
(ML.L.W), and for tape coating of buried stee
pi pe covered with an adhesive thernoplastic resin
coating system a thernpsetting epoxy coating
system or a polyethylene-butyl adhesive system
These protective systens are suitable for stee
surfaces which have continuous operating
tenperatures not exceeding 60 degrees C 140 degrees F.
An adhesi ve thernoplastic resin coating systemis
available in a high tenperature system capabl e of
service up to 88 degrees C 190 degrees F (see
par agraph entitled "Adhesi ve- Thernopl astic Resin
Coating Systent).
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NOTE: This revision "D' to NFGS-09974 anends the
i ssue dated 30 Septenber 1998 by revising the
submittal article and associ ated paragraphs as

i ndi cated by change tags.
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PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWAA)
AWM C209 (1995) Col d- Appl i ed Tape Coatings for the

Exterior of Special Sections, Connections,
and Fittings for Steel Water Pipelines
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AWM C213 (1996) Fusi on-Bonded Epoxy Coating for the
Interior and Exterior of Steel Water
Pi pel i nes

AWM C214 (1995) Tape Coating Systens for the
Exterior of Steel Water Pipelines

FEDERAL SPECI FI CATI ONS (FS)
FS L-C- 530 (Rev. C) Coating, Pipe, Thernoplastic Resin
M LI TARY SPECI FI CATIONS (ML)

M L-1-631 (Rev. D, Am 6) Insulation, Electrical
Synt heti c- Resin Conposition, Nonrigid

NATI ONAL ASSOCI ATI ON OF CORROSI ON ENG NEERS ( NACE)

NACE RP0274 (1993) Hi gh Voltage El ectrical Inspection
of Pipeline Coatings Prior to Installation

.2 DEFI NI TI ONS

2.1 Coati ng

A continuous, uniformy thick |layer forned on a surface by the nechanica
application of a liquid, nastic, powdered, or extruded filmmaterial. Sone
types of application require el evated tenperatures.

. 2.2 Coating System

One or nore coatings applied to a properly prepared steel surface. |If only
one coating, that coating is applied directly to the steel surface; if nore
than one coating, each coating is applied in one operation over the
previously applied and cured coating. For sone applications, the first
coating is a prinmer. Coatings of a particular system function together as
a collective entity to protect the steel surface from corrosion. Coating
system may be either liquid or tape applied.

. 2.3 Tape

Prefabricated |am nate of plastic filmbacking with a honbgeneous seal ant
| ayer or a pressure-sensitive adhesive |ayer produced in sheets, pads, or
rolls wound on holl ow cores. Tape applications do not require el evated

t emrper at ur es.

. 2.4 Tape Coating System

One or nore layers of tape applied cold over a properly prepared and prined
steel surface. Tape on the prined surface protects the steel surface from
corrosion.

3 SUBM TTALS
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NOTE: Where a "G' in subnittal tags follows a
submittal item it indicates Governnent approval for
that item Add "G' in submittal tags follow ng any

added or existing subnmittal itens deened

sufficiently critical, conplex, or aesthetically
significant to nmerit approval by the Governnent.
Submittal itens not designated with a "G' will be

approved by the QC organizati on.
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Submit the following in accordance with Section 01330,
Procedures."

SD- 03 Product Data
Factory-applied coating system
Fi el d-appl i ed epoxy coating system
Thernosetting epoxy coating system
Pol yet hyl ene- Butyl Adhesive Coating System
Adhesi ve Thernopl astic Resin Coating System
Tape Coating System
El ectrical -flaw detector
[ Masti cs]
[ Rock shi el d]

[ SD- 06 Test Reports

I nspector's certificate
Submit for each inspection and test.
Fi el d- appli ed epoxy coati ng]

SD- 08 Manufacturer's Instructions
Fi el d-appli ed epoxy coating system
Ther nosetting epoxy coating system
El ectrical -flaw detector
[ Masti cs]

[ Rock Shi el d]
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PART 2 PRODUCTS
2.1 MATERI ALS

2.1.1 Tape Coating System (TCS)

EE R R R R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Use of ML.W or ML.L.W should be based
upon the usage by a particular Activity. Selection
may be based on the datum for each Activity
contained in Table 1-4, "Tide Data for Nava
Activities"; of DM 26.1 "Harbor and Coasta
Facilities." |If the design does not include tie
rods, delete those portions of the first sentences
that refer totie rods, ML W, and ML.L. W
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NOTE: Factory-applied coating with field
machi ne- applied coatings at joints and danaged areas
is the preferred nethod. If the work is a snal
retrofit or repair, factory applied coatings nay be
too restrictive. Irregular surfaces such as tees,
val ve bodi es, and flanges are done by hand.
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NOTE: The thicknesses of inner and conbi ned tape
are designed for noderately, and severely corrosive
soil environnents. For lightly corrosive soi

envi ronnent use thickness specified for noderately
corrosive soil environnent.
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NOTE: Tape applied at a tenperature bel ow 10
degrees C 50 degrees F should be suitable for cold
weat her application down to -12 degrees C 10 degrees
F. Delete if application is going to be above 10
degrees C 50 degrees F.
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Prefabricated tape with adhesive priner [for bul khead tie rods and
turnbuckl es] [and] [for use on [pipe,] couplings, damaged areas and
fittings]. The tape wapping systemshall conformto AWM C209 and to
ML-1-631, Cass | for fungus resistance, except that the fungus rating

shall |ie between zero and one for all specinmens. The overall thickness of
the tape wrap protection shall be not less than [0.75] [1.12] | ] mMm
[30] [45] [ ] mls. [The tape systemshall be suitable to be applied

at tenperatures bel ow 10 degrees C 50 degrees F and above -12 degrees C 10
degrees F.]

2.1.2 Adhesi ve Thernmopl astic Resin Coating System (ATRCS)
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St eel pipe factory-applied coating systemconformng to FS L-C 530and
coating manufacturer's instructions shall consist of a continuously
ext ruded pol yet hyl ene coating [, capable of wthstandi ng operating

tenperatures up to 88 degrees C 190 degrees F,] applied on an adhesive
under coat .

2.1.3 Ther nosetting Epoxy Coating System ( TECS)
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NOTE: Use only epoxy coatings where petrol eum fuel s
are expected.

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Factory-applied steel pipe systemconformng to AWM C213. Provide
field-applied epoxy coating in accordance with manufacturer's
reconmendati ons and AWM C213.

2.1. 4 Pol yet hyl ene- But yl Adhesi ve Coating System ( PBACS)

Factory-applied steel pipe systemof extruded butyl adhesive conpound, 0.18
mMm 7 mils mninmmthickness, covered with overlapping | ayers of extruded

pol yet hyl ene wrapping, one nmm 38 mils mni mumthickness, in accordance with
AWM C214.

[2.1.5 Masti cs
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NOTE: WMastic coatings are brush applied. Mastics
are used on irregular surfaces such as bolted
flanges and val ve bodi es where the tape will not
directly contact exposed surfaces. Show surfaces
that will require mastic coatings on draw ngs.
Delete if surfaces are snooth and round.

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

Apply a coating of manufacturer approved mastic protection to irregular
surfaces. Mastic shall be conpatible with coating system [Apply the tape
system over mastic.] Mastic |layer thickness shall conformto coating

manuf acturer's recomendati on.

102.1.6 Rock Shield

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Rock shields are used where coarse rock
backfill or rocky soil conditions nmay damage the
tape coati ng.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Provi de rock shield over conpleted coating systemas recomended by coating
manuf act urer.

] PART 3 EXECUTI ON
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3.

3.

3.

3.

3.

1 | NSTALLATI ON
1.1 TCs
1.1.1 Surface Preparation

Surfaces shall be clean and dry. Wre brush weld beads, and renpove weld
spatters. Renmpve heavy rust or mll scale with wire brush.

1.1.2 Application

Renove paper from Kraft paper-protected nmaterial before placing in fina
position. Reinforce coating at sling points with roofing felt or other

approved heavy shielding material, or handle with nylon or canvas slings.
Apply pol yvinyl chl oride-butyl rubber |am nated tape or pressure-sensitive
organic plastic tape and its adhesive priner by single nachine operation.

a. Pipe: Spirally wap straight runs in one |layer, |apping the tape
as applied. Overlap shall conformto recommendati ons of the tape
manuf acturer. Wen an outerwap is used, overlap of outerwap
shall bridge joints of the tape. Apply at each end of straight
runs a double wap of one full width of tape at right angles to
the axis in such a nanner so as to seal ends of spiral wapping.

b. Pipe Joints and Couplings and Danaged Areas of Coatings: Cean
joint areas which are to be taped, of burrs and rust. Snooth down
or cut away damaged coating when not firmy bonded to pipe.
Spirally wap with a two-layer wappi ng system overl appi ng
coating surface at least 75 mm 3 inches. Initially stretch tape
sufficiently to conformto the surface to which it is applied,
usi ng one layer half-lapped for tape 50 mMrm 2 inches or less in
wi dth or one layer |apped at |east 25 mmone inch for tape nore
than 50 nm 2 inches wide. Apply a second |ayer, |apped as above,
with tension as tape cones off roll, and press to conformto shape
of conponent. For other irregular surfaces such as bolted flanges
val ve bodi es where tape coating systemcontaining nmastics is to be
provi ded, apply with brush.

c. Tie Rods and Tie Rod Fittings: Spirally wap with a two-I|ayer
coating system Apply tape to tie rods by |apping each | ayer of
tape using a half-lap for tape 50 nm 2 inches or less in width or
at least a 25 nmone inch lap for tape nore than 50 nmm 2 inches
wide. For tierod fittings, initially stretch tape sufficiently
to conformto the surface to which it is applied, using one |ayer
hal f-1 apped for tape 50 nm 2 inches or less in width or one |ayer
| apped at | east 25 mmone inch for tape nore than 50 mm 2 inches
wide. Apply a second layer, |apped as before, with a tension as
tape cones off the roll, and press to conformto the shape of
conponent .

1.2 Joints, and Ot her Irregular Surfaces For ATRCS
Prepare surface as described in paragraph entitled "TCS." Wap tape as

specified in paragraph entitled "TCS"; except, apply the tape hal f-Iapped,
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and prine extruded pol yethyl ene coati ng and adhesi ve undercoat surfaces to
be tape wapped with a conpatible priner as recommended by the tape

manuf acturer and approved by the extruded pol yethyl ene coating applicator
for use on the polyethyl ene coating.

.1.2.1 Damaged Areas

Repai r damaged areas of the extruded pol yethyl ene coating by tape w appi ng
as specified under the paragraph, entitled "Tape Coating Systeni except
press residual material fromthe extruded pol yet hyl ene coating into the
break, or trimoff. Prinme areas to be taped prior to applying half-Iapped
t ape.

. 1.3 TECS

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Use only epoxy coatings where petrol eum
products are expected.

EE R R R R R R R R R R R R R R R R R R R R R R R I

Install in accordance with the manufacturer's instructions and AWM C213.
.1.3.1 Joints

Cl ean both sides of weld area by wire brushing, and renove dust, npisture,
and other contanminants. Apply prinmer recommended by coating manufacturer
after cleaning of joints.

.1.3.2 Damaged Areas

Renove damaged coating by abrading, filing, or wire brushing. C ean area
to be repaired free of dust, noisture, and other contam nants. Cover with a
primer and a coating recomended by coating nanufacturer. Apply coating
over cleaned surface, and extend approximately 75 mm 3 i nchesbeyond damaged
ar ea.

. 1.4 Joints and OGther Irregular Surfaces For PBACS

Cl ean both sides of weld area by wire brushing, and renove dust, npisture,
and other contam nants. Apply priner recommended by tape manufacturer and
acceptable to coating manufacturer on cleaned area. Apply tape spirally
with a 50-percent overlap in accordance with the tape manufacturer's

i nstructions.

.1.4.1 Damaged Areas

Renove rough or protruding pol yethyl ene from danaged area by abradi ng,
filing, or cutting the material. Clean area to be repaired free of dust,
noi sture, and other contam nants. Cover with tape recomrended by coating
manuf acturer and priner recomended by tape nanufacturer. Apply priner over
cl eaned surface, and extend approximately 75 mm 3 i nches beyond damaged
area. Apply tape over priner, and extend 25 mm one inch beyond damaged
area. Apply additional priner over tape patch. Spirally wap additiona
tape around pipe with a 50-percent overlap to cover tape patch, and extend
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a mnimmof 50 mMm 2 i nches beyond the edge of the patch

3.2 FI ELD QUALI TY CONTRCL
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NOTE: Require a certified i nspector where the scope
and cost of the project warrants. Wen editing
Section 01450, "Quality Control," ensure that the
qualification of inspector required belowis
coor di nat ed
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Conformto AWM C214 [and AWM C213]. [Inspection shall be performed by a
Nat i onal Association of Corrosion Engineers (NACE) certified inspector].

3.2.1 Fi el d I nspection

Exam ne material surface preparation and application proceduresperformed in
the field.

3.2.2 Fiel d Test

Test the protective systemfor holes, voids, cracks, and other visually
undet ect abl e damage that may occur during handling and installation in
accordance with NACE Standard NACE RP0274. In critical applications no
holi days will be permitted. 1In non critical applications up to 10 holi days
per nmeter 3 holidays per linear feet of the pipe nay be accepted. Test
with an approved electrical-flaw detector in accordance with the detector
manufacturer's printed instructions. Prepare inspector's certificate for
each inspection and test. Repair areas where arcing occurs and retest.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: Suggestions for inprovenent of this
specification will be wel coned using the Navy
"Change Request Forns" subdirectory located in
SPECSI NTACT in Jobs or Masters under

"Forns/ Docunents" directory or DD Form 1426.
Suggestions shoul d be forwarded to:

Commander

Naval Facilities Engi neering Comuand

Engi neering Innovation and Criteria Ofice, Code ElICO
1510 G | bert Street

Nor f ol k, VA 23511-2699

FAX: (757) 322-4416 or
Enmai | ; cgs@fdl ant. navfac. navy. m |
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-- End of Section --
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